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(54) FINE SPHERICAL BODY AND UQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide conductive fine spherical bodies 
having adequate compressive deformability and deformation restorability 
and excellent reliability and a liquid crystal display element formed by using 
the same. . 

SOLUTION: The value of K defined by the equation K=(3//'2).F.S1/2.R-1/2 
(where, F denotes the load value (kgf) in 10% compression deformation of 
the fine spherical body), S denotes compressive displacement (mm) and R 
denotes the radius (mm) of the fine spherical bodies) of the fine spherical 
bodies is >50kgf/mm2 to <250kgf/mm2 at 20^ C and the restoration rate 
after the compression deformation is 15 to 100% at 20" 0. The conductive 
fine spherical bodies 29 consist of such fine spherical bodies and 
conductive layers formed on the surfaces of the fine spherical bodies. This 
liquid crystal display element is composed by using these conductive fine 
spherical bodies 29. 
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(57) 

C^^i^S] K= (3/V"2) • F • S-^" • R-'" 

(ksf) S». Sm^iiL (mm) R 

«> ^^f*<D^i^S (mm) ^^-r. ) -C^aStvSK® 
2 0*ac*jC^-C5 0 kg f /mm' t<±2 5 0 k 
gf/mm' *?®-C*0. ffiffl^J^©lia^*i. 2 0 
•C{C*JI,»-C 15-10 0%t?*4ai^it. SCf. C©» 
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1 

im^mi] K= (3/'V"2) • F • S-'" • R-"' 

(kg f ) ?raL. S«, Sm^ik (mm) R 
«. SS[»ft©^JiS (mm) «:a-r, ) r^S34aSK© 
2 0'CK*JC»r5 0 kg f /mm' JW±2 5 0 k 

?f/mm' ^mv$>o, smmm<Dmm.mi)K 20 
•c{c*ji»-c 15-10 o%r:$>i>ct^^m.tn^m 
f*. 

[i«^2 ] K(Dfii*i, 10 0kg f /mm' JW±2 10 
5 0 k g f /mm' *SS-C*-5.i9^ 1 fa«©e»«». 
[ii*3l3] E*S^M*©liI«**«. 2 0~9 5%-C 

[ii^4 ] Wi^W<D&W)K 0. l-^SOOO/zm 

} s«tft<Dies*s, o. i ~ i o o o wm 
t?* •) . «rf eas©^sti<?^i^*5 . 5 0 %«t-c* sit:* 

:si. 2, 3Xit4im<ommi^, 20 

[S«^^6] g»*JlK 2. 3. 4XlZ5?m<0^m 

[0 00 n 

30 

[0002} 

[0 00 3] TN {•y-<:;^7--j K© 

m^amTnm^vmmtjim^m 5 {ctt^-t, c ©r^sa^ 
->pf©s^ 37. 3 9 <t . >pt©s« 3 7 . 

3 9 ©=*^ S«Cffi^-r -5 /cJ*«:— >[*©SS 3 

7« 3 goP^KietSian/c:^'^— 1^-3 8RO'^-79^^, 47 
jKa4 1 <t. -«©S«3 7. 3 9ra©SHJC3(t«$n 40 
fci'-;l'»l5t3 0 1 . #S«3 7.39 ©«ffi{C«a3 
-..4a/tm'>.-M.2, 4 3<t«:W0-CUS. ±iB»«3 
7. 39li. *'^XAi6!&:^>^iaa«3 1 . 34©K-ffi 
CCITO (Indium-Tin-Oxide) IS3?35» 
e>^cSSBjmffi3 2. 3 5*>'^•i^->}^)SL. C©SBj 
m€B3 2. 3 5SC;fS?3Sfi3 1 . 3 4©^H(C4<y-f 
5 K)g^*>6&«El«ilSWIg3 3,36 *tSai/r«RJi 
^tirt,^^. ^©i3iBi*iWK3 3 . 3 6«. -^t^d/ec 

[0004] ±ia«fiS©?SS^in^^-«. iiSWT© J: so 
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^ {c b-ci^t? s n-s. ±fe-:fr©s« 3 7 ©iHisj^iJiai® 

3 3©±{C. :^^~V-3 8i:WL^L, SS3 7©Jli»g|5 

«:i'-;uffl©«flg*EflBiir^-rs. -S*©» 
«3 7. 3 9«:-e©ffir^Sliai]@3 3. 3 6 |B|±*i*t|fii-r 

•2>j:^'«cfi*a-cijnBE-r.2>. ^x«c, i^- jmmm>S:imm 

^kSeS C itc J: o-C2^- JbS|5«40)iSLt:— *f©S« 

3 7, 3 9«rfiS(C@«S-l±S. -^K, V-JUgimtcg: 
W/c?LS»*>6— *f©StS3 7. 3 9©+>--.7'(C, 

i'?SS4 l*3£aiL, *©«?L«*BBS-rS. *L 

r, s?gss3 1 . 3 4©ii#jffitc-en-en<B3fei'- h 

4 2. 4 3=£fig-r-5. 

[0 00 5] xui» hD::.i';^3li^if«:*5l,»r. — *f 

©faifffl^@*^«|-r SS, - -Jr jb^<D# 

L, C©.i:'5J5:^iK^«fl5tt*5^— f 
[0006} !|$g3BS5 9-28 1 85 -^^^r^RtCti, StS 

T-f-'<-^©i&^^aH{c, ^Ry. 5»+H«a9;wr«« 

e.. ±fe<&$8{cpg^3*^/c«^ttSt»Wi. *©«wsfc 

[0007] #PSBS6 2- 1 8574 9#^mRC^i^P3 

^i-2 2 57 76#^&a«:w. mmmwtbx. 
^mttSt^ft^ri^ L/ r m@ra©SEigi^tf -5 ^cc , mm. 

[0 0 0 8] 
[0009] 

K= (3/V"2) • F • S-'" • R-"' 

(se4>. F{*. sss5<*©i o%iEiffi^0Ktews#afii 

(kg f ) 4^L/. S». ffiffi^ffi (mm) R 
». eR»«^©*S (mm) =&«-r. ) r)tll3tl-5K® 
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<ii*5. 2 0 'acfcC^r 5 O k g f /mm' Ji(±2 5 0 k 

•cjctec^r 15-10 o%-r*aa»»«:<fcoriifiR^ 

[0010] S-r. -SKfilKoi^-CifeBj* 

h = F''' [D' ( 1/R+ 1/R' ) ] (1) 

D= (3/4) [ ( 1 - aM /EH- ( 1 - a' • ) /E' ] (2) 

(iC4>. htt. R+R' tmm.<D^.iM<r)'Sm<0^^m. ^{00\ n— ^*P}!lft(Dfi(D±{Cgl<»r. 

BEffi:^3*aU. ESCJfE' -OfiOSittSS - Mffliid^efflS-rSti^v R' -«». E) E' tri>b. 

it«:ar. ) »5 

F= (2'^' /3) (S'" ) (E-R'" ) d-a' ) (3) 

h-S?<Dii:S5 0 Mm<Dntt®¥?ti&:SSffi 



K = E/ d-a' ) (4) 

J:-j-C. Kfii^^-rSC : K= <3/V~2) • F • S"'" 

• R-'" (5) ifinhfih. }itzKmkmwom^ 

{ca-rci*roj#gi^d:So 20 
[0012] *:|feig©Sfc^tt:«:*i(,»-C. 1 0 
CCteWSKfiili. 5 0kg f /mm' «±2 5 0 k g f 
/mm' *fS|-C*2>. 50kg f/mm' *ii-C*S 
i. li^W?fia*s:^JSL/> 250kg f/mm' JJi±-C 

Kd^SnS, }f*ly<«. lOOkgf/mm' «± 
2 5 0kg f/mm' TfeffiT**. 

[0 0 13] ic^-c, S(^»©j(Hi^jiii3*^s-r-& 
/cw ■cimmrj:mmi^<Dum:fj^mtmmi:TE.±icmm 30 

©5ii4«:7n^fii-C& ■SffiSl^f^©lilffi^*5©f^ffiHrt 
{c*SCi-C*S. ffiffi^Jga©|5|«^*JiS-rSCi 

{c«^C iASDj«6i)5:.5©-C*-5. 
[0014] :*:^Bj©»^»«:*jl,^r, m^w<Dsm^ 

mkommMit. 2 0 'cjcfct^-c 1 5 ~ 1 0 0%-c* 
iaffl^*n 5%*fSl-c*s<!:. tinff7*uxKcfc«jM 

«C)JDt>-:./c»^. Si^»*5|Bffi^j^3n/cS*©t^®t? 40 

SfS L.l.»£Effi^JI^©lia*». 2 0~9 5 %-C$>i,. 
[0015] i^tc. KfflRatEffi^«©aa^©aiJ5£ 

(A) Kfii©SiJ^i£RWf^ 

( i ) wmim 

ii^4lt (PCT-200M, S»iSfP^ttSi ) *fflC » 50 



[00 16] CtiiCj:*). m2icmr^^rj:Em^ik- 
jf«©M^^*s*&e>n6, 132*^6. mmi^<Dio%&. 

C*i6©tt<i: (5) ^tiP^m3(,C9i^-tJ:'>fj:KmtEE. 
fflgi©M^*t**6n5. CC-C, ffiffigi^ttffiBia 

So 

( i i ) ffi^S 

5£fi«a*Eitt*St?tf ^. »»0. 2 7 i^^A* ( g 
r f ) ©«!l^-Ci^K=&itflnr*. 
( i i i } 
a^i 0 g r f 

[0017] ( B ) mm.m^<ommm<D9im^mLa 
( i ) mn-:m 

(PCT-200S!> a»Mf^HlfttSi) 

[0018] 04H:^j^-r<J;^K:, g(t^(**J5i£<t«fii* 
-CKmOtcm. (04 4J. ftia (a) r^-T) , Mict^m 
«:?lS6Ur»,K (04ip. ffliei (b) VTjkf) . C<0 

m^Mmma-ri,. ii«*«JsiE©^ST'©^ciL. t 
Rfe©**^ e>;^*i^«fii*axs *3;-c©^fiML . ©it 
(L. /L. ) «r%-cai/fiifii-css-r.&. 

[0019] ( i i ) «iJ5^fl: 
RKi^affl 1 g r f 

M,^.^^Sfii 0. 1 g r f 
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0. 0 2 9 g r f /s e c 

sis^iaa 2 0 -c 

[002 0] *^jcr)a»(*i U-C». ±tBKfflSC;@ 

VV^Xy-y^ ;i<'jr5K. Jj<';-^5F. jJ<'JX;1'7* 

[002 1 ] ^c*^r^> 5S^'t'U5f>Ti";u-h^t4 

ft. i?i^-;i"^>H2'>m^ft. i'i^^;U'<>-fe'>-;^9^ 
u>i«^. - r d"; ;uBg^«^ft 

[0022] *^Bj©SS^ft©iiLS». 0 . 1 ~ 5 0 0 
0/xm*i»*OC». 0. 1 Mm*«t?*St. a^ft*! 

«g^ba< i'jrOJIfflttCC^^JW, 5 0 0 0 /Ltm^ffl;S.5 

0. 1~1 00 0ittmr4>-5. 5 0 

«:»3-r€fa»ft«bL/t:©tttl{craja4^i;-5. J:«3j(?* 
U<». 3 5%JWT. MCCW«U<«. 2 0%«TT'* 

•5. 

[0023] 6 ©«mttaii»ft«. iiasi^ft 

<!:, SE»S5ft<D*M«:t9!We>nfc^«)l<!:*>6ifeS. C 

14ea^ftK:*ji<^T«. iaLZ-cJc-^K:, 1 0%ffi8lgi5> 
{C*JWSKfii«50 kg f/mm' «±2 5 0kgf/ 
mm' *j^-C5)»5, C©ffiH(^«:*S^mt4a^ft*ffl 
t>SC<t(cJ:0. -*f©mfiB*s3»mi4Sfc«ft-C 

... ti@®«:^®*Si[Seft:C^75W,^^ -S^iC <•«. * 

fcJjnEE^* U ;^ CC J; •) iim@Pa<3!>=¥^ t- v 7-|±l L -5 ^ 

W*b<{*, 1 00 kg f /mm' fel±2 5 0 kg f/ 
mm' *?^t?*>5. 

[0024] ±fBKffi3>i5 0kg f /mm' *SSt?** 

1 . c cD«mtta»ft*--:>©msF^ cc^I5^^lE8s^wfi 
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JEai^«*iia:;^<!:ft^-c^mt4Sli«5ft*iffl 
*Jr^ft< ftSW@*>*^-5. 

[0025] Mtc. ^*]16©3imfiak^fttc*iU-r. 

mskmmm>mm.^<m^m<r>mm.. 2o-c«: 
*ji»ri 5~i oo%f*.s, 1111^*11 5%*?pir& 

M:i^A«:?l#ec-r©T. ±IBffiH{CK5£3ti-5. 
L<«. 2 0-9 5%-C**. 

[0 02 6] ±fE^S14aS[^ft©«m)l©Jl*«. 0 . 
0 2~5 Mm*W^UC><. ^^)1©J¥**50. 02Mm 
*»-C*S<!:. ^M©«mtt*5ff6njS<ftf3. 5 Mm 
^ii^'^.*:. %^ft<b^me<b©iiji^!g^<b©^(cj:0 
20 ^m)l*s^»ft©a®*>6iijatua<ft4L. 3?«t4» 
»ftl5I±©S^*i|a c 0 a < ft ^ . 

[0027] ajWSK^SnS^i LTttifttCiSS 

sn-r. w^tf. ^, IB. 

s L/t^ ±fesS[^ft©«ffi«:^siii?:)f$fiS;-r s^Si L/ 

[0028] ±ga!iSfl?^ f +;ffi(c,J:-S«m®©fl5eS3j 
#B«!i.^--'+©t&^*fiai«cWcjJiTfcift|g-r 

■5. c©:^a». «T©x-v?->d'xm ri'?-^--> 

li{c^c:fe>tvs. i-;'g^>j^xgB. aii^ft©aH«:i!a 
O^rJfjRK-r-SCifCiD^ 2'+JB%«^ft{C#«3lf i 

[0029] r4'g^--i-e^..3.;>xg{iv x--'9^>i/^*i. 
fcSft^ft©aH{cMjaill*0fiS 3 #4 iftcc . c ©ftl!« 
B*ffi14<t3#-£.fc*©X«r*S. f!!aiH©fiH4<b«: 
J: i3f^©{b^- -y ->-;Uy +XSK:*jW.5,^- -Jr 
;l'©*fffl*^{5Eji3n€>. St^ft©^lD©Pd'*SCXSn 

' ' ^-§stsmm^mmm5ii%m'&mv9m. l . s n ' * © 

i5^?r^fi?K^*L-CPd'*©#S{b?rtf ^. #il{b$tx/£: 
50 itJfiI«:j:»)r§14{b3nrit!SiSn4. 



[003 0] <b^-=- 'J •jTJi'^ mmtm^ 
[003 1 ] c<Dj:^K:u-rf#enfc»«i4fssJ»*ffl 

J: ^ tc . il&SttCD/-! -f > 3^- 2 8 ttJtc^SttSR^f* 2 9 

:&©mffi2 4±K:^fli-r-5. x«. .'^v>^- 

±:&*>6t5tffiL/T t> J: < . XW^^i4Sc^i*2 9 
[0032] <{> -5— :^©aS2 5 ^±i2mS2 4 

®±(ca*a^*5-a-s. c©i^ai-cMms2 4, ih^m 20 

9«1£SltSSf|:2 9 <!:«@2 4 . 2 5M^©SIMt^aS«s^ 

fcnssg©)E:^j-cj:ti, — >i*©m€B2 4. 25 
ra«:iimi4^ft2 9 *ig5^3 n/cajn**ara?ft-r -s. 

[0033] ±iais^cc*jii-cffiffl3n^^@i i^r 

•3. «?S^^^©Sffitffl©9f5£©fiSBfSr«»WKS 

[0034] it^6©«mi4asa5(*«. astcffiHi^ 

©«B4ffia^:ii::A;l,-cSMi6!nM«:<g^S3-&SC L1fi-Xl 
iSh. MK. ffiffi^JfJm©^JIsl«14«>SSr*)S/c 40 

«mtta^»*ffifflo-cm@ra©Siis«:tT^xg«: 
[0035] ja±©j; ^(c, :$immo:>mmii^mmt. 
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<s>m^m7jkmf-<ci6i.-f e±TS«s®p^©aimfl«j^© 

OG (5^-^:7-^>y^X) S^ffl1:t*4o 

®mimmxity ^ ;i'Att»«<t L- L s I i©c OG 
A) ggesffitm. 

[0036] 

WrS36*. *^W»cti6ll*fit^©*«:|®5£3ns«>© 

[0037] *it«><ISOfJt«?«a)CC*jt:t.SP^ffi35B»«T 
©ji»)-C**, 

( i ) 1 0 %E.fm.nm<D^m. ( g r f ) 

( i i ) 1 0%SM^mm<OKm (Kg f /mm' ) 

( i i i ) i g r fmk(0Emmmmmm (%) 
si/hBBffi^Kts (PCT-200S. mmmimmi) 

*fflt»r. ( i ) ~ ( i i i ) ©M*?f 

U. 2 5 0^f:<bCCli€B©^^tSja*7^i>f^l'-7;l/9^ 

[OO3 8]^ifi011-3 
a 1 {C^TifflSR©:*- y :J T y U - h RCKT i' y ;l'Kx 
;^^^i'*S^S§f»L/t. c©il^«j«:^y*;i'*^*& 

fc. C©jl^«r, ^©|iS«:S!tO-C4 0 0fi«%© 

5. 5%!j<>'<-;i'*^ffi*K:«:AU®^i$or7kttaB5 
M«:9o-c-c3B#rajns»siE3#. mm^P^-c$>i>m 

[0039] ib^CT 1 

-1' ::^<b t^tjn-Cl^^teS 5 tt m©mig»^ 

®5?f®?BS) *fflt»-Cll*fiP!l 1 <bl5lfil©^ll*?T'j 

[0 04 0] i:b«t^2 . 

f*(8l7K7T-f>^5 *^wtt»!. 5 4' avv--;!/ s P A 
[0 04 1] 

[^1] 
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(grf) 


0. 0 8 


0. 125 


0. 13 


0. 13 


0. 2 3 
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1 o%Bmdmm 

{kgf/mm* ) 


50 


118 


220 


270 


700 




(%) 


20 


56 


33 


mm 


55 



[0 04 2] ^1*. M- 1 3 1 0«> m^^'^Xy^'^ 

ruz.'ji;7.Miy')--XM- 1 3 I 0) M-2 

ffi. mS^^lti. rn-2>i7;^M'>';-XM-2 4 
5) TEA-IOOOB. M5RffiT5";;l'^14r^3» 
yx>:i-'J=f-7- (^Wtfe. H*«*tti8) 1. 6 
HXA»> 1, Q-'^^^>V'4r~)Vi>ri>vv~\- 
(nwfil. «mib^*ti3) A-TMPtB. h'; 

[0043] ||Jfe0!l4 30 

1 ■c^6tifcW:*3ttaa5»©^SK:. 1 0 0 AJ9 
d'*S^ft:cD3 0*fi% h^Ux^^gif^ 1 0 Offl|gBCC*f 

^fflm®<D«^«C. fe«lf^©^l?*'*J2 5 Mini 

Hili^Kffl«e*. C©m@i|5l«®i5i£i*W 40 

[0 044] vdms 

5 M m©rUSgeg®^Stt^^» r 5 

^^I'ttS. 5^'^>'^•-;^Au^ig!gi'-^7•) ^fflt^fcci 
mi*^ifi«»l4 <!:l5l«fCLrS*1^m-i-;^ h*SII? 
0, c©^:/^tt^m-^-;^ hfcoi^-c Jl5fi«^ 4 ilalfil© 

[0 04 5] it«[«^4 50 



iKS5//m©rlTJiSi>cSiS«ttS(i^ft (SlBf5!liai!l. * 
-a-'N--;l') *fflli/cC<tKm«^tf94il5l«IKLr 

{c-:)(,»T:i6j6«a|4iigai©Sflfi%ffofc. smgm«r0 

[0 04 6 ] E16*>e>HJ63!r'JSJ:'>(C. :*:^ig©^mtt 

$ti/cMffi«. #:H#mi4ai^ftffiffl©*>©<b|Sl«©S 
nfc»)»!©Si^eK«rWr^). Mic. :^^^(iMWm. 

a^ft©se». ffisi^8iiaKs^ft©«@<!:i^i^(c. i^m 

[0 04 7] 

[^i«©?a*] *IEi«©Si95»«±jS©«lfiScl;'3^j:^© 

■c. ^<Dmmicmmm^fsti-fi> c i cc j: d »sek»^ft 
m 1 ] 2t:^i^©«mttSim*fflt»TS6nfc«ta« 

^i^-T-©SaP©»i®St?«> So 
[02] iw«<i:Sft^ft©BEiffi^ai©M^*^-ri^7 7 

... . [ m3 ■] ..Kffii ait»t*:©E«is* t oM^*5^f - m-y.,-.:^:^ 
[134] »»ft©iE<i^f£©|g|«^©»j£:^*itt^ 
[S5] -iae«j%ffisa^ig^*^-r»rB0-c*s. 

[@ 6 ] m^m4RZJfimm3 . 4 «C j<)l:tSMiSSfi!a© 

igNF^{t*^F-rs-c&s. mmt, mim,tK (q) *a 
L. mmt. immm mm) ^mt. o». mmm4 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT, TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWmG 



m BLURRED OR H^LEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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